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Substitution 
Tech acts as a direct tool substitute, 

with no functional change

Augmentation 
Tech acts as a direct tool substitute, 

with functional improvement

Modification 
Tech allows for significant task redesign

Redefinition 
Tech allows for the creation of new tasks, 

previously inconceivable
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Ruben R. Puentedura, As We May Teach: Educational Technology, From Theory Into Practice. (2009)

https://itunes.apple.com/us/itunes-u/as-we-may-teach-educational/id380294705?mt=10
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Ruben R. Puentedura, “Technology In Education: The First 200,000 Years” The NMC Perspective Series: Ideas that Matter. NMC Summer Conference, 2012.

http://www.youtube.com/watch?v=NemBarqD6qA
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Analyzing Surveys – Sample Prompts

1. You are a sociologist researching uses of technology in education. In a survey, 82 educators were asked "In the last 
few years, how have you seen the balance between human connection and technology in education evolving?" 
Please identify the 9 most frequent themes in the responses below, grouping together similar themes under one 
heading, and list them, including a summary for each theme, and the total number of responses to each theme, 
regardless of whether multiple themes were mentioned in the same response. 

2. Educators who were asked the question "In the last few years, how have you seen the balance between human 
connection and technology in education evolving?" identified the following nine themes, with their corresponding 
summaries: 
<the nine themes and summaries from 1.> 
Please create a Mermaid diagram, showing all relevant interconnections among these nine themes, making sure to 
label all connections with explanatory labels. 

3. Educators who were asked the question "In the last few years, how have you seen the balance between human 
connection and technology in education evolving?" identified the following nine themes, with their corresponding 
summaries: 
<the nine themes and summaries from 1.> 
Please group these nine themes into three groups of three, indicating the rationale for each group.



Sample Survey – AI Analysis Results
• Q1: In the last few years, how have you seen the balance between human 

connection and technology in education evolving? 

• Group 1: Technology Integration and Its Impact 

• Increased Technology Use and Integration 

• Blended Learning Models 

• Personalized Learning and Adaptive Tools 

• Group 2: Human Aspects and Challenges 

• Technology Enhances, Does Not Replace Human Connection 

• Challenges in Maintaining Human Connection 

• Social-Emotional Learning and Wellbeing 

• Group 3: Evolving Roles and Future Considerations 

• Teacher Role Evolution 

• Digital Divide and Skill Gap 

• Future Trends and AI Integration

• Q2: What's a core value or practice in education that you believe should 
remain constant, even as technology advances? 

• Group 1: Learner-Centric Approaches 

• Student-Centered Learning 

• Holistic Development and Well-being 

• Lifelong Learning and Resilience 

• Group 2: Core Educational Values 

• Critical Thinking and Problem Solving 

• Ethical Reasoning and Moral Values 

• Real Teaching and Learning 

• Group 3: Human Elements in Education 

• Human Connection and Relationships 

• Teacher Role and Adaptability 

• Pedagogical Practices and Values-Driven Decisions



Sample Survey – Visualization
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https://itunes.apple.com/us/app/keynote/id361285480?mt=8








(Image Credit: Bryan Alexander/Midjourney)

Prompt: Please describe this image.

Reply (Llava Phi 3-Mini):

This is a black and white photograph with a dreamlike quality, as if it has been edited to emphasize its artistic nature over realism. The 
central figure in the photo is a man standing near an archway with columns on either side. He is looking at something off-camera to the 
right of the photo. Above him, there are two lights hanging from the ceiling, casting a warm glow through their reflections in a mirror 
that hangs above the man's head. 

The floor beneath them is covered with tiles, and another set of columns can be seen on the right side of the photo, adding to the 
architectural symmetry of the scene. The perspective of the photo suggests it was taken from a low angle, looking up at the man 
standing near the archway. This creates an imposing sense of scale and grandeur in the image.

In terms of color, this is not your typical photograph as all colors have been removed, leaving only shades of gray and black. This gives 
the photo an ethereal quality that adds to its overall mood. The lights above are warm-toned, their reflections dancing across the 
mirror's surface and adding a touch of whimsy to the otherwise solemn scene.

Overall, this image is a beautiful blend of architecture and artistry, capturing not just what one can see with their eyes but also inviting 
them to imagine what might be seen beyond sight.
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Lev Vygotsky, Mind in Society: The Development of Higher Psychological Processes. Harvard University Press. (1978)



Van Geert, Paul. "Vygotsky’s dynamic systems." Lev Vygotsky: Critical assessments 4 (1997): 3-21.
Galperin, P.Ia. “Stage by Stage formation as a method of psychological investigation”. Journal of Russian and East European Psychology, 30(4), 61-80 (1992)
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https://chat.openai.com
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Core Thinking Routines (Harvard Project Zero)



A THINKING ROUTINE FROM PROJECT ZERO, HARVARD GRADUATE SCHOOL OF EDUCATION

Purpose: What kind of thinking does this routine encourage?
This routine promotes understanding through active reasoning and explanation. Because students listen to 
and share ideas with others, it also encourages students to understand multiple perspectives.  

Application: When and where can I use it?
This routine can be used when it would help for students to process their thinking aloud with another 
student. For example, you may ask students to Think, Pair, Share before starting a science experiment, in the 
middle of solving a math problem, after reading a passage of a book, etc. Sharing can also be done in small 
groups. 

Launch: What are some tips for starting and using this routine?
When first introducing the routine, you may want to remind students to take turns, listen carefully, and 
ask clarifying questions of each other. One way to encourage students to listen actively to each other is to 
tell them that when they have completed their conversations, you will ask some students to explain their 
partner’s thinking. Encourage students to make their thinking visible by asking them to write or draw their 
ideas before and/or after sharing (perhaps in a journal). You may also want to document students’ ideas and 
display them in the learning space. Sometimes it is useful to have pairs or groups summarize their ideas for 
the whole class.

© 2011 President and Fellows of Harvard College.  Adapted from Lyman, F. T. (1981). The responsive classroom discussion: The inclusion of all students. In A. Anderson (Ed.), Mainstreaming digest (pp. 109-113). College Park: University of Maryland.

Think, Pair, Share (Adapted)Think, Pair, Share (Adapted)

HARVARD GRADUATE SCHOOL OF EDUCATION

This thinking routine was adapted as part of the Visible Thinking project 
at Project Zero, Harvard Graduate School of Education.

Explore more Thinking Routines at pz.harvard.edu/thinking-routines

Share your experience with this thinking routine on social media using the hashtags #PZThinkingRoutines and #ThinkPairShare.

Pose a question to students. Give students a few minutes to think.  
 

Invite students to pair with a nearby student to share their thoughts.
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